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IN THE CLAIMS 

Please amend the claims as follows: 



1. (Currently Amended) A method comprising: 

measuring a battery terminal voltage of a battery of an implantable medical device; 

measuring a charge delivered by the battery during a first time period after the device has 
been implanted and before the battery terminal voltage falls below a first voltage threshold, 
wherein the first voltage threshold is a function of a measured rate at which the charge is 
delivered by the battery; 

calculating an available or depleted battery charge using the measured charge delivered 
by the battery during the first time period; 

communicating to a user an indication of the available or depleted battery charge; and 

communicating to the user an indication of whether the battery terminal voltage has 
fallen below the first voltage threshold. 

2. (Original) The method of claim 1, in which the measuring the charge delivered by the 
battery comprises measuring a current delivered by the battery. 

3. (Original) The method of claim 2, further comprising: 

comparing the measured current delivered by the battery to a current threshold; 
declaring a current fault if the measured current delivered by the battery exceeds the 
current threshold; and 

communicating to the user an indication of whether the current fault has been declared. 

4. (Currently Amended) The method of claim 3, further comprising: 

checking a shipping state storage location to determine whether the implantable device is 
in a shipping state or is instead in an implanted state; and 

establishing a value of the current threshold using wh e th e r based on whether the 
implantable device is in the shipping state or is instead in the implanted state. 
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5. (Original) The method of claim 2, in which the measuring the current delivered by the 
battery includes averaging the measured current. 



6. (Original) The method of claim 5, in which the averaging the measured current includes 
averaging over a second time period of about one day. 

7. (Original) The method of claim 5, further comprising: 

comparing, to a current threshold, the average measured current delivered by the battery; 
declaring a current fault if the average measured current delivered by the battery exceeds 
the current threshold; and 

communicating to the user an indication of whether the current fault has been declared. 

8. (Currently Amended) The method of claim 7, further comprising: 

checking a shipping state storage location to determine whether the implantable device is 
in a shipping state or is instead in an implanted state; and 

establishing a value of the current threshold using wh e ther based on whether the 
implantable device is in the shipping state or is instead in the implanted state. 



9. (Cancelled) 



10. (Currently Amended) The method of claim 9 5, in which the averaging the measured 
current includes averaging over a second time period of about one week. 

1 1 . (Currently Amended) The method of claim 9 5, further comprising: 

comparing, to a current threshold, the average measured current delivered by the battery; 

and 

establishing a value of the first voltage threshold using a result of the comparing 
comparison of the average measured current delivered by the battery. 
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12. (Original) The method of claim 1, further comprising: 

measuring a temperature of the implantable medical device; 
comparing the measured temperature to a temperature threshold; and 
discounting the measured battery voltage if the measured temperature is below the 
temperature threshold. 

13. (Currently Amended) The method of claim 1 , further comprising: 

detecting whether the battery terminal voltage has fallen below a second voltage 
threshold, wherein the second voltage threshold is lower than the first voltage threshold, and 
wherein the second voltage threshold is a function of the measured rate at which a rat e the charge 
is delivered by the battery; 

communicating to the user an indication of whether the battery terminal voltage has 
fallen below the second voltage threshold; and 

altering functionality of the implantable medical device if the battery terminal voltage has 
fallen below the second voltage threshold. 

14. (Currently Amended) A computer-readable medium including computer-executable 
instructions for performing a method comprising: 

measuring a battery terminal voltage of a battery of an implantable medical device; 

measuring a charge delivered by the battery during a first time period after the device has 
been implanted and before the battery terminal voltage falls below a first voltage threshold, 
wherein the first voltage threshold is a function of a measured rate at which the charge is 
delivered by the battery; 

calculating an available or depleted battery charge using the measured charge delivered 
by the battery during the first time period; 

communicating to a user an indication of the available or depleted battery charge; and 

communicating to the user an indication of whether the battery terminal voltage has 
fallen below the first voltage threshold. 



AMENDMENT AND RESPONSE UNDER 37 CFR §1.111 Page 1 0 

Serial Number: 10/706,856 Dkt: 279.684US1 

Filing Date: November 12, 2003 

Title: SYSTEM AND METHOD FOR MONITORING OR REPORTING BATTERY STATUS OF IMPLANTABLE MEDICAL DEVICE 

15. (Currently Amended) A system comprising: 

an implantable medical device, the implantable medical device comprising: 
a battery; 

a battery terminal voltage measurement circuit, coupled to the battery, to measure 
a battery terminal voltage; 

a battery charge delivery measurement circuit, coupled to the battery, to monitor a 
charge delivered by the battery; 

a controller circuit, coupled to the battery terminal voltage measurement circuit to 
receive information about the measured battery terminal voltage, the controller circuit 
also coupled to the battery charge delivery measurement circuit to receive information 
about a rate at which charge is delivered from the battery, the controller circuit operative 
to compare the measured battery terminal voltage to a first voltage threshold, the 
controller circuit operative to compute the first voltage threshold using the information 
about the measured rate at which charge is delivered from the battery, the controller 
circuit operative to calculate an available or depleted battery charge using the measured 
charge delivered by the battery during a first time period after the device has been 
implanted and before the battery terminal voltage falls below the first voltage threshold; 
and 

a communication circuit, coupled to the controller, to communicate from the 
implantable device an indication of the available or depleted battery charge and an 
indication of whether the battery terminal voltage has fallen below the first voltage 
threshold. 

16. (Original) The system of claim 15, in which the battery charge delivery measurement circuit 
includes a battery current measurement circuit to provide an indication of the battery current to 
the controller. 
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17. (Original) The system of claim 16, in which the controller includes a first memory storage 
location to store a current threshold, and the controller is operative to declare a current fault if the 
battery current exceeds the current threshold, and the communication circuit is operative to 
communicate an indication of the current fault from the implantable device. 

18. (Original) The system of claim 17, further in which the controller includes a second memory 
storage location to store shipping state information indicative of whether the implantable device 
is in a shipping state, and in which the controller is operative to establish a value of the current 
threshold stored in the first memory storage location using whether the implantable device is in 
the shipping state. 



19. (Original) The system of claim 16, in which at least one of the battery current measurement 
circuit and the controller includes an averaging circuit to average the measured current over an 
averaging time period. 



20. (Original) The system of claim 15, in which the device further comprises: 

a temperature sensor to measure a temperature of the implantable medical device; 

wherein the controller is coupled to the temperature sensor to receive the measured 
temperature, and in which the controller includes a third memory storage location to store a 
temperature threshold, and in which the controller is operative to compare the measured 
temperature to the temperature threshold and to discount the battery voltage measurement if the 
temperature is below he temperature threshold. 

21. (Original) The system of claim 15, further comprising: 

a user interface, including a user interface communication circuit to communicate with 
the communication circuit of the implantable device, the user interface further including a 
display, the display including a displayed meter indicative of battery charge status of the battery 
in the implantable device, the display further including an indication of whether the measured 
battery voltage is below the first voltage threshold. 
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22. (Currently Amended) The system of claim 15, in which the controller includes a fourth 
memory storage location to store a second voltage threshold that is lower than the first voltage 
threshold, and wherein the controller circuit is operative to compare the measured battery 
terminal voltage to the second voltage threshold, and the controller circuit is operative to 
compute the second voltage threshold using the information about the measured rate at which 
charge is delivered from the battery, and the controller circuit is operative to alter functionality of 
the implantable device if the measured battery terminal voltage falls below the second voltage 
threshold, and in which the communication circuit is operative to communicate from the 
implantable device an indication of whether the battery terminal voltage has fallen below the 
second voltage threshold. 



23. (Currently Amended) A system comprising: 

an implantable medical device, the implantable medical device comprising: 
a battery; 

a battery terminal voltage measurement circuit, coupled to the battery, to measure 
a battery terminal voltage; 

a battery charge delivery measurement circuit, coupled to the battery, to monitor a 
charge delivered by the battery; 

means, coupled to the battery terminal voltage measurement circuit and the 
battery charge delivery measurement circuit, for comparing the measured battery terminal 
voltage to a first voltage threshold , wherein the first voltage threshold is a function of a 
measured rate at which the charge is delivered by the battery : 

means, coupled to the battery charge delivery measurement circuit, for calculating 
an available or depleted battery charge using the measured charge delivered by the 
battery during a first time period after the device has been implanted and before the 
battery terminal voltage falls below the first voltage threshold; and 

a communication circuit, coupled to the controller, to communicate from the 
implantable device an indication of the available or depleted battery charge and an 
indication of whether the battery terminal voltage has fallen below the first voltage 
threshold, 
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24. (New) A method comprising: 

measuring a battery terminal voltage of a battery of an implantable medical device; 

measuring a charge delivered by the battery during a first time period after the device has 
been implanted and before the battery terminal voltage falls below a first voltage threshold, 
wherein measuring the charge delivered by the battery comprises measuring a current delivered 
by the battery, and wherein the first voltage threshold is a function of a measured rate at which 
the charge is delivered by the battery; 

calculating an available or depleted battery charge using the measured charge delivered 
by the battery during the first time period; 

communicating to a user an indication of the available or depleted battery charge; 

communicating to the user an indication of whether the battery terminal voltage has 
fallen below the first voltage threshold; 

checking a shipping state storage location to determine whether the implantable device is 
in a shipping state or is instead in an implanted state; 

establishing a value of the current threshold based on whether the implantable device is in 
the shipping state or is instead in the implanted state; 

comparing the measured current delivered by the battery to a current threshold; 

declaring a current fault if the measured current delivered by the battery exceeds the 
current threshold; and 

communicating to the user an indication of whether the current fault has been declared. 

25. (New) A method comprising: 

measuring a battery terminal voltage of a battery of an implantable medical device; 

measuring a charge delivered by the battery during a first time period after the device has 
been implanted and before the battery terminal voltage falls below a first voltage threshold, 
wherein measuring the charge delivered by the battery comprises measuring a current delivered 
by the battery, wherein measuring the current delivered by the battery includes averaging the 
measured current, and wherein the first voltage threshold is a function of a measured rate at 
which the charge is delivered by the battery; 
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calculating an available or depleted battery charge using the measured charge delivered 
by the battery during the first time period; 

communicating to a user an indication of the available or depleted battery charge; 

communicating to the user an indication of whether the battery terminal voltage has 
fallen below the first voltage threshold; 

checking a shipping state storage location to determine whether the implantable device is 
in a shipping state or is instead in an implanted state; 

establishing a value of the current threshold based on whether the implantable device is in 
the shipping state or is instead in the implanted state; 

comparing, to a current threshold, the average measured current delivered by the battery; 

declaring a current fault if the average measured current delivered by the battery exceeds 
the current threshold; and 

communicating to the user an indication of whether the current fault has been declared. 

26. (New) A method comprising: 

measuring a battery terminal voltage of a battery of an implantable medical device; 

measuring a charge delivered by the battery during a first time period after the device has 
been implanted and before the battery terminal voltage falls below a first voltage threshold, 
wherein measuring the charge delivered by the battery comprises measuring a current delivered 
by the battery, wherein measuring the current delivered by the battery includes averaging the 
measured current, and wherein the first voltage threshold is a function of a measured rate at 
which the charge is delivered by the battery; 

comparing, to a current threshold, the average measured current delivered by the battery; 

and 

establishing a value of the first voltage threshold using a result of the comparison of the 
average measured current delivered by the battery. 

calculating an available or depleted battery charge using the measured charge delivered 
by the battery during the first time period; 

communicating to a user an indication of the available or depleted battery charge; and 
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communicating to the user an indication of whether the battery terminal voltage has 
fallen below the first voltage threshold. 



27. (New) A system comprising: 

an implantable medical device, the implantable medical device comprising: 
a battery; 

a battery terminal voltage measurement circuit, coupled to the battery, to measure 
a battery terminal voltage; 

a battery charge delivery measurement circuit, coupled to the battery, to monitor a 
charge delivered by the battery, the battery charge delivery measurement circuit including 
a battery current measurement circuit to provide an indication of the battery current to the 
controller; 

a controller circuit, coupled to the battery terminal voltage measurement circuit to 
receive information about the measured battery terminal voltage, the controller circuit 
also coupled to the battery charge delivery measurement circuit to receive information 
about a rate at which charge is delivered from the battery, the controller circuit operative 
to compare the measured battery terminal voltage to a first voltage threshold, the 
controller circuit operative to compute the first voltage threshold using the information 
about the measured rate at which charge is delivered from the battery, the controller 
circuit operative to calculate an available or depleted battery charge using the measured 
charge delivered by the battery during a first time period after the device has been 
implanted and before the battery terminal voltage falls below the first voltage threshold, 
the controller circuit including a first memory storage location to store a current 
threshold, the controller circuit operative to declare a current fault if the battery current 
exceeds the current threshold, the controller circuit including a second memory storage 
location to store shipping state information indicative of whether the implantable device 
is in a shipping state, the controller circuit operative to establish a value of the current 
threshold stored in the first memory storage location using whether the implantable 
device is in the shipping state; and 
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a communication circuit, coupled to the controller, to communicate from the 
implantable device an indication of the available or depleted battery charge, an indication 
of whether the battery terminal voltage has fallen below the first voltage threshold, and 
an indication of the current fault from the implantable device. 

28. (New) A method comprising: 

measuring a battery terminal voltage of a battery of an implantable medical device; 

measuring a charge delivered by the battery during a first time period after the device has 
been implanted and before the battery terminal voltage falls below a first voltage threshold, 
wherein the first voltage threshold is a function of a measured rate at which the charge is 
delivered by the battery; 

calculating an available or depleted battery charge using the measured charge delivered 
by the battery during the first time period; 

communicating to a user an indication of the available or depleted battery charge; and 

providing a battery terminal voltage indication of battery status during a second time 
period after the battery terminal voltage has fallen below the first voltage threshold. 

29. (New) The method of claim 28, in which the measuring the charge delivered by the 
battery comprises measuring a current delivered by the battery. 

30. (New) The method of claim 29, further comprising: 

comparing the measured current delivered by the battery to a current threshold; 
declaring a current fault if the measured current delivered by the battery exceeds the 
current threshold; and 

communicating to the user an indication of whether the current fault has been declared. 

31. (New) The method of claim 30, further comprising: 

checking a shipping state storage location to determine whether the implantable device is 
in a shipping state or is instead in an implanted state; and 

establishing a value of the current threshold based on whether the implantable device is in 
the shipping state or is instead in the implanted state. 
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32. (New) The method of claim 29, in which the measuring the current delivered by the 
battery includes averaging the measured current. 

33. (New) The method of claim 32, further comprising: 

comparing, to a current threshold, the average measured current delivered by the battery; 
declaring a current fault if the average measured current delivered by the battery exceeds 
the current threshold; and 

communicating to the user an indication of whether the current fault has been declared. 



34. (New) The method of claim 33, further comprising: 

checking a shipping state storage location to determine whether the implantable device is 
in a shipping state or is instead in an implanted state; and 

establishing a value of the current threshold based on whether the implantable device is in 
the shipping state or is instead in the implanted state. 



35. (New) The method of claim 32, further comprising: 

comparing, to a current threshold, the average measured current delivered by the battery; 

and 

establishing a value of the first voltage threshold using a result of the comparison of the 
average measured current delivered by the battery. 

36. (New) The method of claim 28, further comprising: 

measuring a temperature of the implantable medical device; 
comparing the measured temperature to a temperature threshold; and 
discounting the measured battery voltage if the measured temperature is below the 
temperature threshold. 
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37. (New) The method of claim 28, further comprising: 

detecting whether the battery terminal voltage has fallen below a second voltage 
threshold, wherein the second voltage threshold is lower than the first voltage threshold, and 
wherein the second voltage threshold is a function of the measured rate at which the charge is 
delivered by the battery; 

communicating to the user an indication of whether the battery terminal voltage has 
fallen below the second voltage threshold; and 

altering functionality of the implantable medical device if the battery terminal voltage has 
fallen below the second voltage threshold. 

38. (New) A system comprising: 

an implantable medical device, the implantable medical device comprising: 
a battery; 

a battery terminal voltage measurement circuit, coupled to the battery, to measure 
a battery terminal voltage; 

a battery charge delivery measurement circuit, coupled to the battery, to monitor a 
charge delivered by the battery; 

a controller circuit, coupled to the battery terminal voltage measurement circuit to 
receive information about the measured battery terminal voltage, the controller circuit 
also coupled to the battery charge delivery measurement circuit to receive information 
about a rate at which charge is delivered from the battery, the controller circuit operative 
to compare the measured battery terminal voltage to a first voltage threshold, the 
controller circuit operative to compute the first voltage threshold using the information 
about the measured rate at which charge is delivered from the battery, the controller 
circuit operative to calculate an available or depleted battery charge using the measured 
charge delivered by the battery during a first time period after the device has been 
implanted and before the battery terminal voltage falls below the first voltage threshold; 
and 

a communication circuit, coupled to the controller, to communicate from the 
implantable device an indication of the available or depleted battery charge during the 
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first time period, the communication circuit to communicate a battery terminal voltage 
indication of battery status during a second time period after the battery terminal voltage 
has fallen below the first voltage threshold. 

39. (New) The system of claim 38, in which the battery charge delivery measurement circuit 
includes a battery current measurement circuit to provide an indication of the battery current to 
the controller. 

40. (New) The system of claim 39, in which the controller includes a first memory storage 
location to store a current threshold, and the controller is operative to declare a current fault if the 
battery current exceeds the current threshold, and the communication circuit is operative to 
communicate an indication of the current fault from the implantable device. 

41. (New) The system of claim 40, further in which the controller includes a second memory 
storage location to store shipping state information indicative of whether the implantable device 
is in a shipping state, and in which the controller is operative to establish a value of the current 
threshold stored in the first memory storage location using whether the implantable device is in 
the shipping state. 

42. (New) The system of claim 39, in which at least one of the battery current measurement 
circuit and the controller includes an averaging circuit to average the measured current over an 
averaging time period. 

43. (New) The system of claim 38, in which the device further comprises: 

a temperature sensor to measure a temperature of the implantable medical device; 

wherein the controller is coupled to the temperature sensor to receive the measured 
temperature, and in which the controller includes a third memory storage location to store a 
temperature threshold, and in which the controller is operative to compare the measured 
temperature to the temperature threshold and to discount the battery voltage measurement if the 
temperature is below he temperature threshold. 
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44. (New) The system of claim 38, further comprising: 

a user interface, including a user interface communication circuit to communicate with 
the communication circuit of the implantable device, the user interface further including a 
display, the display including a displayed meter indicative of battery charge status of the battery 
in the implantable device, the display further including an indication of whether the measured 
battery voltage is below the first voltage threshold. 

45. (New) The system of claim 38, in which the controller includes a fourth memory storage 
location to store a second voltage threshold that is lower than the first voltage threshold, and 
wherein the controller circuit is operative to compare the measured battery terminal voltage to 
the second voltage threshold, and the controller circuit is operative to compute the second 
voltage threshold using the information about the measured rate at which charge is delivered 
from the battery, and the controller circuit is operative to alter functionality of the implantable 
device if the measured battery terminal voltage falls below the second voltage threshold, and in 
which the communication circuit is operative to communicate from the implantable device an 
indication of whether the battery terminal voltage has fallen below the second voltage threshold. 



